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About the Sponsors

On May 24, 1995, Clean Air Compliance for Vapor Degreasers , a teleconfer-
ence on vapor degreasers, was broadcast nationwide. This manual was written to
accompany that teleconference. If you would like to order a copy of the videotape,
visit the UT CIS home page at www.cis.utk.edu. The following organizations spon-
sored the teleconference.

EPA’s Education and Outreach Group of the Office of Air Quality Planning
and Standards  manages the programs such as the Air Pollution Training Institute
(APTI), the Distance Learning Network (satellite broadcasts), and international train-
ing. Through APTI, courses in permitting, engineering, ambient and source
monitoring, compliance, and dispersion modeling are offered using various for-
mats including television, classroom, and self-instructional delivery methods. In
late 1994, the EOG also became responsible for the Environmental Education
Program and an evolving outreach program because of the recognized need to
build new and strengthen existing partnerships.

EPA’s federal Small Business Assistance Program  was established to provide
technical support to the state small business stationery source technical and envi-
ronmental compliance assistance programs. The federal SBAP is located within
the Office of Air Quality Planning & Standards Control Technology Center (CTC),  a
leader in providing technical assistance to state and local agencies. The federal
SBAP is run in cooperation with several EPA assistance centers including the Pol-
lution Prevention Information Center, the Chemical Emergency Preparedness and
Prevention Office (CEPP), and the Emission Measurement Technical Information
Center.

EPA’s Office of the Small Business Ombudsman  provides a convenient way for
small business to access EPA, facilitates communication between the small busi-
ness community and EPA, investigates and resolves disputes with EPA, and works
with EPA personnel to increase their understanding of small businesses in devel-
opment of enforcement and environmental regulations.

Tennessee’s Small Business Assistance Program  is located with the Tennes-
see Department of Environment and Conservation’s Division of Pollution Prevention
and Environmental Awareness. Its role of employer assistance to those regulated
under the Clean Air Act Amendments is guided by the State Ombudsman.

Tennessee Valley Authority  is a resource development arm of the federal gov-
ernment committed to environmental leadership supporting creative solutions to
environmental problems. Through public and private partnerships, TVA promotes
sustainable economic developments by educating corporate America on the value
of waste reduction.

The University of Tennessee Center for Industrial Services  has been
Tennessee’s industrial statewide extension program for more than 30 years. CIS
provides technical and managerial assistance to Tennessee manufacturers to help
them prosper. CIS helps manufacturers with a wide range of industrial issues from
the environment to electronic data interchange. This manual was prepared by Todd
Thomas, M.S., UT CIS waste reduction consultant.



Foreword
Modern American society has grown dependent on small businesses
which provide services that make life easier. From the dry
cleaner to the corner print shop to metal finishing employers, small businesses
have seen increasing demands placed on them to operate without detriment to the
environment.

Air pollution control regulations are very complex to small businesses, which may
not be able to afford lawyers or environmental specialists to help them comply with
all the requirements they may be responsible for in the new act. Many may be hard
pressed to interpret the most basic requirements and deadlines of the control pro-
grams that will affect them, let alone the more complicated control issues.

Varying efforts by government are being required to meet the needs of small busi-
ness. Satellite teleconferencing, accompanied by workbooks such as this, is believed
to be one of the most cost-effective delivery techniques. By this means, we can
distribute understandable compliance information which is uniform among the states
as new federal regulations impact other heretofore unregulated small business
sources.

This workbook and accompanying satellite teleconference were produced by the
University of Tennessee Center for Industrial Services and Center for Telecommu-
nications and Video in partnership with those concerned about helping small
business.

Indeed, we are appreciative of all our federal, state, and private sector partners
who make training events such as this possible.

Karen Brown
Small Business Ombudsman
US EPA
Washington, DC

Deborah Elmore
Federal SBAP Coordinator
US EPA
Research Triangle Park, NC

Ernie Blankenship
Small Business Advocate
The State of Tennessee
Nashville, TN
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About this book

About This Book
This manual will help you understand the National
Emission Standards for Hazardous Air Pollutants
(NESHAP) for halogenated solvent cleaners. After you gain a
clear understanding of the law and its requirements, you can make a better deci-
sion on how to comply with it. Thus, this book focuses on explaining the regulation.
After finishing, you should be able to answer these questions:

• What is the law’s intent?

• What are the details of each option?

• What is required with each option?

• What records must I keep?

• What reports must I submit?

• How often must I submit reports?

Please note that this book applies only to batch vapor or in-line degreasers using
halogenated solvents (either pure or blended). Please refer to Appendix A for regu-
latory information if you use a batch cold degreaser.

US EPA has also prepared a publication, “Guidance Document for the Haloge-
nated Solvent Cleaner NESHAP,” to aid small business in determining if the NESHAP
rule applies to them and their options for compliance. For a copy of the guidance
document, contact the EPA  Office of Air Quality Planning and Standards at (919)
541-2777 or contact your state SBAP office. For on-line/electronic copies, call the
Technology Transfer Network Bulletin Board helpline at (919) 541-5384. Appendix
B contains an article by DOW Chemical on reducing solvent use and minimizing
emissions.

Unfamiliar terms appear in the glossary at the end of this book. Words which you
see bold faced in italics  are glossary terms.

How this book is arranged?
This book explains the compliance techniques mandated by the NESHAP vapor
degreasing regulations. Use whichever technique best fits your operation. How-
ever, familiarize yourself with each method before making a decision.

Figure 1 shows an overview of the book. Chapter 1 introduces the law, who must
comply, and important deadlines. Chapter 2 gives an overview of the regulation’s
structure to help you understand the law. Chapter 3 describes the administrative,
monitoring, and performance details associated with each compliance technique.
The final chapter discusses recordkeeping and reporting. Here is where you’ll find
items that you must track for each method and information required for each re-
port.
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Figure 1    How This Book is Arranged

Ch. 1 Introduction

Ch. 2 Regulatory Structure

Ch. 3 Compliance Methods
•  Overview
•  Administrative Requirements
•  Compliance Alternatives

Ch. 4 Recordkeeping
•  Control Options
•  Idling Emissions
•  Alternative Standards

Reporting (all methods)
•  Initial Notifocation
•  Initial Statement of Compliance
•  Annual Reports
•  Exceedence Reports

   6 UT Center for Industrial Services
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What is this regulation?
On December 2, 1994, the Environmental Protection Agency
(EPA) published the National Emission Standards for Hazardous Air
Pollutants for Halogenated Solvent Cleaning (59 CFR 61801). The law
falls under the authority of Section 112 of the 1990 Clean Air Act Amendments. You
can find the regulation in 40 Code of Federal Regulations Part 63, Subpart T. The
regulation focuses on reducing the emissions of selected halogenated solvents
used in parts cleaning. The compliance methods center around best operating
practices and pollution prevention techniques.

Who is covered?
Owners and operators of degreasers using the following solvents:

• methylene chloride • perchloroethylene

• 1,1,1-trichloroethane • trichloroethylene

• chloroform • carbon tetrachloride

NOTE:  Blended cleaning solvents must contain a total regulated solvent content
below 5 percent by weight to be exempted from regulation. To determine the sol-
vent content, contact your vendor, use your Material Safety Data Sheets, or use
EPA Test Method 181. Appendix C contains worksheets to help you determine the
regulated solvent content of your cleaning solution.

When are the deadlines?
Table 1 on the next page summarizes key deadlines for compliance. Other impor-
tant deadlines appear in Chapter 4 Reporting and Recordkeeping.

1  Test methods are available from EPA’s Office of Air Quality Planning & Standards or their bulletin board

system (BBS) at (919) 541-5742.

Chapter 1 Introduction

UT Center for Industrial Services        7
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Table 1 Important Dates for Compliance

Machine Initial Compliance Initial Statement
Type Notification Deadline of Compliance

Existing August 29, 1995 December 2, 1997 May 1, 1998

New January 31, 1995** Immediate 150 days after start-up

*You must operate your machines within the provisions of this regulation
**or as soon as practicable before construction or reconstruction if after December 2, 1994.

Existing sources are degreasers for which construction or reconstruction began on
or before November 29, 1993.

New sources are degreasers for which construction or reconstruction began after
November 29, 1993.

Title V applicability:  Users of halogenated solvent cleaners must obtain a Title V
permit under 40 CFR Part 70. However, some states may waive the permit re-
quirement. Check with EPA to determine your responsibilities. This manual does
not cover Title V. For further information on the CAAA and Title V, please see
Appendix D.

   8 UT Center for Industrial Services
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Chapter 2  Navigating the Regs
The regulation seeks to reduce emissions of the six haloge-
nated cleaners listed on page five through better operating
practices and pollution prevention techniques. As a result, the
law offers several compliance techniques.

Your responsibilities for each technique vary depending on your
degreaser. The regulation categorizes degreasers in two classes based on ma-
chine type: batch vapor and in-line cleaners. See Figures 2 through 6 for examples
of each machine.

EPA classifies batch vapor degreasers in two sizes, small and large, based on the
machine’s solvent/air interface area. Small batch degreasers have a solvent/air
interface area less than or equal to 13 ft2 (1.21 m2).  Large degreasers have an
interface area greater than 13 ft2.

In-line degreasers are either existing or new. They can use either a cold or vapor
process to clean parts. Existing in-line degreasers are those for which construc-
tion, or reconstruction, began on or before November 29, 1993. EPA classifies all
others degreasers as new.

Three primary methods exist for regulatory compliance:

• Control combinations

• Idling emissions

• Alternative standards

The specifics of each method depend on your machine type. Carefully consider
your operation before making a decision; then choose the method that best fits
your situation. Here’s a brief overview of each method.

Control combinations:   You may choose combinations of control technologies to
reduce solvent releases. Your type of degreaser determines which group of control
combinations you use. A set of minimum equipment design standards and opera-
tion practices accompany this method. Your reporting and monitoring requirements
also depend on which group you choose.

Idling emission standards:   This technique combines the minimum equipment
design and operating practices with emission limits. You may use additional con-
trols and techniques to meet the limits.

Alternative standards:   You reach compliance with this method by meeting halo-
genated solvent emission limits from each machine as calculated on a three-month
rolling average basis. You can use any means necessary to meet the emission
limits. However, you might need to adopt several pollution prevention techniques
to obtain compliance.

UT Center for Industrial Services        9
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Figure 2    Offset Condenser Vapor-Spray-Vapor Degreaser
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Figure 3    Degreaser with Lip Exhaust
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Figure 5    Liquid-Liquid-Vapor Degreaser, 3 Compartment

Figure 4    Liquid-Liquid-Vapor Degreaser,  2 Compartment
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NOTE:
EPA allows another route to compliance—the equivalent methods of
control. Under it, you can develop your own techniques, using either
equipment or workplace practices, to meet compliance. However, EPA or
your local air authority must approve your procedures. Your application
must include a complete description of the equipment or procedure; the
proposed equivalency testing procedure; and the date, time, and location
for the equivalency demonstration. Because every situation is unique,
this method is not covered in this manual. Submit the application to your
regional office, or contact your local air authority for more information.
The Small Business Assistance Program in your state can assist you in
submitting your application.

Figure 6    Vapor-Spray-Vapor Monorail Degreaser
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Chapter 3    Compliance Methods
This chapter provides the details needed to comply with
this regulation. First you will find an overview of the
administrative duties and compliance techniques. The
next sections describe the details of each method.

Administrative Duties
Administrative duties such as monitoring, recordkeeping, and reporting are in-
cluded with this regulation. Some of the reporting information is the same (for
example, initial notifications) regardless of your compliance method. However,
the overall reporting content varies greatly with each method. The four types of
reports are:

• Initial notification

• Initial statement of compliance

• Annual report

• Exceedance report

Compliance Alternatives
As mentioned earlier, three primary methods of compliance exist:

• Control combinations

• Idling emissions

• Alternative standards

Each method differs in its techniques to reduce emissions. Table 2 outlines the
required techniques used with each method.

Table 2 Required Elements for Each Compliance Method

Equip. Control Operating Emission
Design Comb. Practices Limits

  Control Comb. x  x x

  Idling Emissions x n/a x x

  Alternative Standards n/a n/a n/a x

CONTROL COMBINATIONS METHOD
This method requires three items to meet compliance: using a degreaser that
meets a minimum equipment design, adopting mandated operating practices, and
using a group of control technologies. Equipment design and operating practices
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lay the groundwork for reducing emissions. Using a combination of controls helps
further minimize your solvent emissions. One appealing characteristic of this method
is that it has no emission limits. You are only responsible for using a control group
and meeting performance and administrative requirements.

EPA uses seven technologies to make up the control combinations. The combina-
tions consist of either two or three control technologies depending on your degreaser.
The technologies range from simple and inexpensive to complex and costly. The
seven controls EPA used to create the combinations include:

• Working mode cover • Carbon adsorber • Dwell time

• Freeboard ratio of 1.0 • Freeboard refrigeration • Superheated vapor

• Reduced room draft

Some machine types have more control combinations available. The different com-
binations give you flexibility in picking a compliance method.

IDLING EMISSIONS
Emission limits are the basis of this method. The emission rate depends on the
machine, and as with the control combinations method, you must use the mini-
mum equipment designs and operational practices prescribed by EPA. However,
you can use any additional techniques (controls or operating procedures) to meet
the limits. But, you must inform EPA of your method and a procedure to monitor its
performance.

ALTERNATIVE STANDARDS
Like idling emissions, this method is emissions based. However, this method has
no equipment or operational requirements. The only requirement is that solvent
emissions, based on a three-month rolling average, be kept below certain limits.
The machine type determines these limits. Meeting the emission limits may prove
challenging to owners and operators of large degreasers.

Details of Control Combinations
As mentioned, the control combination method consists of three items to meet
compliance:

• Installing controls to meet a minimum design requirement

• Adopting certain operating practices, and

• Using a predefined group of control technologies.

Figure 7 is a flowchart you can follow to meet compliance. First, you should meet
the required equipment design. Next, train your workers to use the prescribed
workplace practices. After implementing workplace practices, choose a control
combination and establish a monitoring program to ensure their proper operation.
Next, develop a recordkeeping system to track the control’s performance. Finally,
report the required information to EPA on time.
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Figure 7    Compliance Steps
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MINIMUM  EQUIPMENT DESIGN
This section describes the minimum design features your degreaser must have.
These requirements apply to both classes of batch vapor and in-line degreasers.
New machines may have the equipment in place, while older models may need
retrofitting. If your machine already has the equipment, ensure that it can meet
performance requirements. These are EPA’s requirements:

• An idling and downtime mode cover OR reduced room draft;

• A freeboard ratio  of at least 0.75;

• An automated parts handling system  that moves parts slower than 11
feet per minute (3.4 meters per minute) during the entire cleaning cycle
(for example, parts loading through removal);

• An automatic shut-off for the sump heater when the solvent level drops to
the sump heater coils;

• A vapor level control device that shuts off sump heat if the vapor level
rises above the primary condenser;

• A primary condenser  above the vapor zone;

• A carbon adsorber  if a lip exhaust is used to collect solvent vapors.

NOTE:  There are monitoring and recordkeeping requirements if you use a hoist.

REQUIRED WORKPLACE PRACTICES
In addition to the minimum equipment design, EPA requires that users choosing
this compliance route adopt certain workplace practices which center around pol-
lution prevention. This list suggests ways to reduce solvent loss, regardless of
your compliance method:

• Minimize air flow across the opening of the degreaser by covering the it
during idling and downtime OR reducing room draft;

• Operate open-top batch vapor cleaning machines so the size of parts or
part baskets to less than 50 percent of the machine’s solvent/air inter-
face OR reduce the entry speed of the parts or part baskets into the
degreaser to less than 3 feet per minute (0.9 meters per minute);

• Conduct spraying operations within the degreaser—ideally, spray within
the vapor zone or in a baffled or enclosed area within the machine;

• Place parts so they do not capture or trap solvent—for example, orient
parts with cavities down to prevent solvent accumulation. Tip or rotate
parts to remove excess solvent trapped in recessed cavities or in blind
holes;

• Allow parts baskets or parts to stop dripping before removing from the
degreaser;

• Turn on the primary condenser before starting the sump heater;
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• Turn off the primary condenser after turning off the sump heater and the
solvent vapor layer has collapsed;

• Use threaded or other leakproof couplings while adding or removing sol-
vent from any degreaser. Also, place inlets to the solvent sump below the
liquid solvent level;

•  Follow manufacturers’ recommendations for maintaining each degreaser
and its controls. The EPA must approve any alternative maintenance
practice;

•  Ensure that all degreaser operators can pass the appropriate sections of
EPA’s written test (see Appendix E). An inspector may request that
degreaser operators take the test during an inspection;

• Collect and store all waste solvent, still bottoms, and sump bottoms in
closed containers. The containers may allow for pressure relief, but liq-
uid solvent should not drain from the container;

•  Avoid cleaning sponges, fabric, wood, and paper products in a degreaser.

AVAILABLE CONTROL COMBINATIONS
This section presents the control combinations you may use. As mentioned, no
emission limit exists with this compliance method. However, properly using each
control group will reduce halogenated solvent emissions.

You must know two characteristics of your degreaser to ensure that you pick from
the correct pool of control groups. First, know whether you have a batch vapor or
in-line degreaser. Second, if you use a batch degreaser, you should know its sol-
vent/air interface area. This is the surface area where the solvent condensate meets
the air. If you use an in-line machine, you need to know whether EPA  considers it
new or existing.

Tables 3 through 6 provide a matrix of the control options available for each
degreaser classification. The tables should help you identify the technologies con-
tained in each control group. Following the tables, you will find details of each
control technology, including operating and monitoring requirements.

Appendix F contains forms to help you track the parameters that require monitor-
ing. The forms provide guidance only and may not apply to your specific situation.
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Table 3 Small Batch Vapor (solvent/air interface area of 13 ft2 or less)

Control Groups

Control Technology 1 2 3 4 5 6 7 8 9 10

Working-mode cover X X

Freeboard ratio of 1.0 X X X X X

Freeboard  refrig. device X X X X X X

Superheated vapor X X X X

Reduced room draft X X X

Dwell time X X

Carbon adsorber X X

Table 4 Large Batch Vapor (solvent/air interface area of > 13 ft2)

Control Groups

Control Technology 1 2 3 4 5 6 7

Working-mode cover X

Freeboard ratio of 1.0 X X X

Freeboard  refrig. device X X X X X X

Superheated vapor X X X X X

Reduced room draft X X X X

Dwell time X

Carbon adsorber X
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Table 5 Existing In-Line

Control Groups

Control Technology 1 2 3 4

Freeboard ratio of 1.0 X X

Freeboard  refrig. device X X

Superheated vapor X

Dwell time X X

Carbon adsorber X

Table 6 New In-Line

Control Groups

Control Technology 1 2 3

Freeboard  refrig. device X X

Superheated vapor X X

Carbon adsorber X X

Freeboard refrigeration devices
A freeboard refrigeration device (also called a chiller) is a set of condenser coils in
the freeboard region that creates a chilled air blanket  to condense the solvent
vapor and prevents its escape.

The freeboard refrigeration device must create a cool air zone which is 30 percent
or less of the solvent’s boiling point. For example, if your solvent boils at 100o F,
your freeboard refrigeration device must cool the air blanket to 30o F or less. Table
7 lists the minimum temperatures needed for pure solvents.
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Table 7 Temperature Requirements for Freeboard Refrigeration Devices
for Regulated Solvents

Boiling Req. Blanket Air
Solvent Temp. (F)  Temp. (F)

Methylene chloride 104 31.2

1, 1, 1 trichloroethane 165 49.5

Trichloroethylene 189 56.7

Perchloroethylenne 250 75.0

Carbon tetrachloride 168 50.0

Chloroform 143 43.0

If you use a blended cleaning solution of regulated halogenated solvents and
other chemicals, use the boiling point provided by the manufacturer on the mate-
rial safety data sheets.

Check and record the temperature of the chilled region weekly using a thermom-
eter or thermocouple. Measure the temperature in the center of the air blanket
while the machine is idling.

Freeboard Ratio of 1.0
The freeboard ratio is the freeboard height divided by the smaller interior dimen-
sion (length, width, or diameter) of the degreaser. For batch cleaners, the freeboard
height is the distance from the solvent/air interface to the top of the idling degreaser.
Freeboard height on in-line machines is the distance from the solvent/air interface
to the bottom of either the entrance or exit, whichever is lower. Figures 2 through
6 show the freeboard region for both batch vapor and in-line degreasers respec-
tively.

Superheated Vapor
Superheated vapor degreasers heat the solvent vapor above its boiling point to
facilitate parts drying and minimize solvent drag-out.

Degreasers equipped with superheated vapor devices must:

• Maintain the solvent vapor at least 10o F above the solvent’s boiling
point;

• Use the manufacturer’s method for determining the dwell time in the
superheated vapor zone;
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• Ensure the parts remain in the superheated vapor zone for the entire
dwell time;

• Measure and record the temperature at the center of the superheated
vapor zone weekly using a thermometer or thermocouple.

Dwell Time
Dwell time is the time parts are held in the freeboard area so that some residual
solvent may drain back into the degreaser. This technique reduces solvent drag-
out and evaporative losses. Each part will require different dwell times due to its
shape and material. As a result, you must determine the dwell time for every unique
part you clean if you use this control method.

EPA  has developed a procedure to determine the proper dwell time:

1. Use parts or parts baskets that are at room temperature.

2. Clean parts in the degreaser per standard operating procedures.

3. Determine the time for the part(s) or parts basket to cease dripping once
placed in the freeboard region.

4. The proper dwell time for parts to remain in the freeboard area is no less
than 35 percent of the time determined in step 3.

EXAMPLE:
Plant XYZ separately cleans two parts, A and B, in an open-top batch vapor
degreaser using methylene chloride. To obtain compliance, XYZ chooses a
control combination that uses dwell time. Thus, the company must determine
the proper dwell time for each part type or parts basket.

First, XYZ must clean parts A, which are at room temperature, in the vapor degreaser.
After the cleaning cycle, an operator places the wet parts into the freeboard area
and starts a timer. When the parts stop dripping, the operator stops the timer. The
elapsed time (for example, 10 minutes)  is multiplied by 35 percent to determine
the proper dwell time.

proper dwell time =  10 minutes x  35 percent
=  3.5 minutes

Thus, the proper dwell time for A parts is 3.5 minutes. This is the minimum time
the parts must remain in “dwell.”  The same procedure is repeated for B parts.
If XYZ decides to clean both parts A and B together, they must use the longer
dwell time.

Important information about dwell time:

• Document the test used to determine dwell time;

• Measure dwell time monthly to assure you’re using the proper time.
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Reduced Room Draft
Reduced room draft  is a method to decrease the air flow across the freeboard
area. This minimizes turbulence inside the degreaser. Two methods for reducing
room draft are controlling room parameters (i.e., redirecting fans, closing doors
and windows, etc.), or either fully or partially enclosing the degreaser. Whatever
technique you choose, you must keep the air flow across the freeboard area or
inside the machine to less than 50 ft/min (15.2 m/min). EPA developed the follow-
ing procedures for each method to determine the air velocity:

Controlling room parameters
• Determine maximum wind speed with an air velocity meter on each of the

four corners of the degreaser. Measure the windspeed within 6 inches
above the freeboard area

• Record the maximum reading for each corner
• Average the values obtained at each corner to determine the average

wind speed
• Lower the velocity if the average wind speed is greater than 50 ft/min. (for

example, redirecting fans), and
• Monitor weekly the room parameters established during the initial compli-

ance test to achieve the reduced room draft of less than 50 ft/min.

Enclosures
• Determine the maximum windspeed inside the enclosure with an air ve-

locity meter
• On a monthly basis:
  ◊ Monitor the air flow inside the enclosure, and

  ◊ Inspect the enclosure for cracks, holes, and/or other defects.

Carbon Adsorbers
Carbon adsorption  is a method of controlling solvent emissions by passing the
exhaust from a degreaser through activated carbon. EPA discourages this method
because it is a treatment technology. In addition, carbon adsorption can produce
other potentially hazardous waste streams, like spent carbon beds saturated with
halogenated solvent. As a result, additional waste management costs can occur.
You should consider all factors and options before using this control technology.

The allowable limit for the solvent concentration in the carbon adsorber exhaust is
100 parts per million (ppm) by volume. If the concentration exceeds 100 ppm,
adjust the desorption schedule, or replace the carbon bed if it is not a regenerative
system. Additional operating requirements include:

• Ensuring that the carbon adsorber bed is not bypassed during desorption

• Locating the lip exhaust so the degreaser’s cover closes below the lip
exhaust level.
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With this control you must measure and record the solvent concentration in the
exhaust of the carbon adsorber weekly. Test the concentration with a colorimetric
detector tube. The measurement procedure should meet the following criteria:

• Sample gas at exhaust vent of solvent cleaning machine

• Ensure that vapor degreaser is in working mode and venting to the car-
bon adsorber

• Be sure colorimetric detector tube is accurate to +/- 25 ppm by volume

• Follow manufacturer’s instructions when using colorimetric detector tube

• Provide a sampling port for monitoring within exhaust outlet of the carbon
adsorber. The port should be at least 8 stack or duct diameters down-
stream from any flow disturbance such as a bend, expansion, contraction,
or outlet; downstream from no other inlet; and 2 stack or duct diameters
upstream from any flow disturbance such as a bend, expansion, contrac-
tion, inlet or outlet.

Covers
Covers keep the solvent vapors inside the degreaser by protecting its openings
from air movements. Many different covers exist for use including rolltop, sliding,
and biparting. Covering a degreaser is one of the cheapest and easiest ways to
reduce solvent losses.

Covers for a degreaser can be independent or part of its design. Any cover must
seal the cleaner and prevent solvent vapors from escaping. When using a cover,
you must inspect it monthly for cracks and to ensure proper operation. EPA recog-
nizes three types of cover:  idle, working, and downtime-mode.

Idling-mode cover:  any cover that shields the degreaser openings during the
idling mode. You can use an idling-mode cover as a working-mode cover if that
definition is also met.

Working-mode  cover: any cover that protects the degreaser openings from out-
side air disturbances during parts cleaning. Working mode covers are opened only
during parts entry and removal. You can also use a cover that meets this definition
as an idling-mode cover if that definition is also met.

Downtime-mode cover: a cover used when the degreaser is off. It must com-
pletely cover the openings of the degreaser

Hoists
A hoist is not an available control method in a control combination. It’s required per
the mandatory equipment design. The following monitoring and reporting require-
ments are associated with hoist use:

• Calculate hoist speed by measuring the time it takes for the hoist to travel
a measured distance and report it in meters per minute.  To convert from
feet to meters, multiply the distance in feet by 0.305
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• Check the hoist speed monthly unless:

◊ hoist speed does not exceed 11 feet/minute for one year—If so, you
may measure hoist speed quarterly;

◊ you can demonstrate that hoist speed cannot exceed 11 feet/minute.
Then you can measure the speed quarterly.

Details of the Idling Emissions Method
This method has a limit on the quantity of regulated solvents emitted from the
degreaser while the machine is idling. Figure 8 shows the steps required to meet
compliance with this method. Table 8 lists the emission limits for each regulated
degreaser.

Table 8 Idling Emission Rates for Each Degreaser Type

Emission Idling
Degreaser Type Rate (lbs/hr/ft 2)

Small and large batch 0.045

Existing and new line 0.021

Although this regulatory method is emissions oriented, it still requires the minimum
equipment design and operational methods used in the control combinations
method. If these techniques do not lower your emissions, you may use any addi-
tional controls or procedures necessary to meet the limit.

Your emission limit depends on the area of the degreaser’s solvent/air interface.
Once you determine the area, multiplying it by the appropriate emission factor
gives the maximum hourly emission rate of solvent that the degreaser may emit.

In addition to determining your idling emissions rate you must:

• Prove you can meet emission limits using EPA’s Reference Method 307

• Identify  and monitor the operating parameters used to meet compliance.
If you use a control from the Control Combination section, you must ad-
here to that control’s monitoring requirements. If not, you must supply
EPA with equivalent information on your parameter(s), and

• Operate the degreaser within the parameter limits. When a parameter is
not met, an exceedance has occurred. Follow the exceedance guide-
lines listed in Chapter 4, Reporting.

Remember, with this compliance method you must:

• Monitor the controls used to meet emission limits

• Use the equipment design and operating practice guidelines.
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Figure 8    Idling Emissions Method
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Details of the Alternative Standards Method
The alternative standard method limits the solvent emissions from your degreaser
without requiring a minimum equipment design or workplace practices. You obtain
compliance by using any technology or workplace practices you wish to meet the
limits. You must also monitor and report the halogenated solvent emissions from
your degreaser.

As mentioned, no mandatory equipment standards or workplace practices apply to
this method. EPA developed this method to allow owners/operators a route to com-
pliance if they have trouble using the other methods. Figure 9 is a flowchart of the
steps required to use the alternative standards. Appendix G contains a worksheet
to help you calculate your emissions.

The method for determining your emissions is based on a solvent material bal-
ance. In other words:

solvent in    =     solvent out

“Solvent in” can be virgin, reclaimed, or filtered cleaning solution. “Solvent out” is
the amount evaporated during use plus the quantity contained in the solid waste
produced during clean-outs.

The emission limit is based on a three-month rolling average. To calculate this
value, determine your machine’s solvent losses every month; then average it with
the previous two months. This requires detailed records on solvent additions, dele-
tions, and clean-out waste during each month.

Like the other methods, your equipment determines your regulatory obligation.
This compliance method divides all degreasers into two categories:

• Batch or in-line vapor (BIV) degreasers with a solvent/air interface;

• Batch vapor degreasers without a solvent/air interface.

Older BIV have solvent/air interfaces. This is the area where the concentrated
solvent vapor meets the air. Newer batch cleaners may use a vacuum to create a
solvent vapor during the cleaning cycle. These batch units are completely enclosed
and require a different calculation method to determine emission rates.

BASICS FOR DETERMINING DEGREASER EMISSIONS
The alternative standards require certain procedures regardless of your degreaser
type. You must do the following before calculating your emissions:

• Place clean solvent in the degreaser on the first operating day of each
month. Clean solvent may be either virgin, recycled, or filtered;

• Determine a fill line that you will always bring the solvent level to when
replenishing the degreaser. On the first operating day of the month, bring
the solvent level to the fill line with clean solvent.
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BIV with a solvent/air interface
The emission limits center around your degreaser type (batch, existing, or new in-
line). Table 9 provides the three-month rolling average for emission limits. Using
the material balance described above, EPA suggests you use the following meth-
ods for determining your emission rates:

• Maintain a log of all solvent additions or removals for each solvent clean-
ing machine;

• Use the information from the solvent log to calculate the solvent emis-
sions (E) for one month. EPA provides the following formula for this
calculation

EQUATION ONE:

       E   =
SA–LSR–SSR

            S/A

where  E   =
   weight    =   solvent emissions

             area           for one month

SA = “clean” solvent added into to degreaser during month (weight)

LSR = liquid solvent removed during month (weight)

SSR = solvent contained in solid waste from equipment cleaning
during month (weight)

S/A area = solvent/air interface area (area)

Of these variables, SSR warrants further discussion. EPA allows two methods for
determining solvent content in the solid waste from the degreaser clean-outs. First,
you can use EPA Reference Method 25d. You, or an analytical lab, may perform
the test. EPA also lets you use engineering calculations (for example, estimations)
to determine solvent content. If you use your method, be sure to document the
procedure. Whatever technique you choose, you must include it in the initial com-
pliance report.

Once you’ve determined your monthly emission rate for three consecutive months,
calculate the rolling average (EA). If this value is below the emission limit for your
machine, you are in compliance.

The formula for the rolling average (EA) is:
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EQUATION TWO:

       E   =
    E1 + E2 + E3

     3

where EA  =
   the three-month rolling average
    taken over preceding 3 months

E1 = halogenated HAP solvent emissions for month one from Equation 1.

E2 = halogenated HAP solvent emissions for month two from Equation 1.

E3 = halogenated HAP solvent emissions for month three from Equation 1.

EXAMPLE:

You choose to use the alternative standards to meet compliance. You have a small
open-top vapor degreaser which has a solvent/air interface area of 12 square feet.
In June, you begin recording solvent additions and deletions. During June, you:

• Removed 150 lbs of solid waste containing an estimated 75 lbs of solvent
(SSR);

• Added 400 lbs of clean solvent (SA);

• Removed 100 lbs of spent solvent (LSR);

• Added 125 lbs on July 3 ( the first working day of the month) to bring the
solvent level to the fill line (SA).

Using Equation 1, you may calculate the solvent emissions for June as:

E  =
(400 lbs + 125 lbs) - 100 lbs - 75 lbs

   =  29.2 
   lbs

            12 ft2       ft2

During the months of July and August, you calculate your monthly emissions as
25.7 lbs/ft2 and 27.6 lbs/ft2, respectively. Now you can determine your three-month
rolling average with Equation 2:

EA  = 
 29.2  

lbs 
 +  25.7 

 lbs 
 +  27.5 

 lbs   

=  27.5   ft2      ft2        ft2                    lbs
       3 month ft2 • mo.
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You are under the emission limit of 30.67 lbs/ft2/month, so you are in compliance.
At the end of September, calculate the three-month rolling average using emis-
sions from July, August, and September. This method is used for the entire year.

Batch without solvent air/interface
These machines use a vacuum in the cleaning chamber to process the parts.
Therefore, instead of basing emissions on the solvent/air interface area, it re-
volves around the cleaning capacity . See Appendix H for help on determining
your cleaning capacity. This value is the maximum volume of parts the machine
can clean at one time.

If your machine has a cleaning capacity less than or equal to 104 ft3, then you may
use either the values in Table 10 OR calculate the machine’s limit as:

EQUATION THREE:

      ME = 330 (vol*)0.6

where  ME = monthly emissions
      in kg/month

vol     = cleaning capacity of
   the degreaser (M3)

* to convert from kg/month to lbs/month, multiply kg/month by 2.2046

If your machine capacity is greater than 104 ft 3 (2.95 m3), you must calculate
your emission limits using Equation 3. The three-month rolling average is cal-
culated with Equation 2 above.

Table 9 Emission Limits for Batch Vapor and In-Line Solvent Cleaning
Machines With a Solvent/Air Interface

3-month rolling average
monthly emission limit

Solvent cleaning machine (lbs/square  foot/month)

Batch vapor solvent cleaning machines 30.67

Existing in-line solvent cleaning machines 31.28

New in-line solvent cleaning machines 20.24
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Table 10 Emission Limits for Cleaning Machines
Without Solvent/Air Interface

3-month rolling
Cleaning average monthly
capacity emission limit

(cubic feet)  (lbs/month)

0.0 0.0

1.8 121.3

3.5 183.0

5.3 233.7

7.1 277.8

8.8 317.5

10.6 352.7

12.4 388.0

14.1 418.9

15.9 449.7

17.7 480.6

19.4 509.3

21.2 535.7

23.0 562.2

24.7 586.4

26.5 612.9

28.2 637.1

30.0 659.2

31.8 683.4

33.5 705.5

35.3 727.5

37.1 749.6

38.8 769.4

40.6 791.5

42.4 811.3

44.1 831.1

45.9 851.0

47.7 870.8

49.4 890.7

51.2 908.3

53.0 928.1

54.7 945.8

56.5 965.6

58.3 983.3

60.0 1,000.9

61.8 1,018.5

63.6 1,036.2

65.3 1,051.6

67.1 1,069.2

68.9 1,086.9

70.6 1,102.3

72.4 1,119.9

74.2 1,135.4

75.9 1,150.8

77.7 1,168.4

79.4 1,183.9

81.2 1,199.3

83.0 1,214.7

84.7 1,230.2

86.5 1,245.6

88.3 1,261.0

90.0 1,276.5

91.8 1,289.7

93.6 1,305.1

95.3 1,320.6

97.1 1,333.8

98.9 1,349.2

100.6 1,364.6

102.4 1,377.9

104.2 1,393.3

3-month rolling
Cleaning average monthly
capacity emission limit

(cubic feet)  (lbs/month)
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Chapter 4  Recordkeeping & Reporting
This chapter discusses the recordkeeping and reporting
requirements associated with this regulation. Remember,
the compliance method you choose determines your re-
sponsibilities. Therefore, the requirements for each
compliance method are discussed separately.

Recordkeeping
CONTROL COMBINATIONS AND IDLING EMISSION
With the control combination or idling emission method, you must maintain certain
records on equipment performance, control test procedures, and test results. Ei-
ther electronic or written records are acceptable. You must keep some information
for as long as you own the machine while you must keep other information for only
five years.

Keep this information for as long as you own the machine:

• Owners manuals for each degreaser and control device. If unavailable,
keep written operating and maintenance procedures;

• The installation date for each degreaser and its respective control de-
vices. If unsure of the date, substitute a letter certifying that the degreaser
and its controls were installed on or before November 29, 1993, OR a
letter certify that the degreaser and its control devices were installed
after November 29, 1993;

•  If using dwell as a control, keep the test methods and results from dwell
time tests for each part;

•  If using idling emissions standards, keep the test methods and results
from the initial emission rate tests;

•  The halogenated solvent content for the cleaner used in each degreaser.
Your vendor can supply you with this information.

Maintain these records for five years:

• Monitoring results from each control device;

• Any actions taken to comply with the control options or idling emissions
standard. This may include written or documented verbal orders for re-
placement parts, repairs, and monitoring procedures;

• Estimates of the annual solvent consumption for each degreaser;

• If using a carbon adsorber, the dates and results from the weekly tests to
determine solvent concentration in the carbon adsorber exhaust.
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ALTERNATIVE STANDARDS
Users of the alternative standards must keep these records for five years:

• Dates and quantity of solvent added to each degreaser;

• Solvent content of wastes removed from each degreaser;

• Methods for determining the rolling three-month average emissions, and
the emission rate for each degreaser;

• Methods used to determine cleaning capacity for each degreaser without
a solvent/air interface.

Reporting
There are four different reports you must submit regardless of your degreaser type
or compliance method. These reports are the “initial notification,” “initial statement
of compliance” and “annual report.” Appendix I  contains sample forms which you
can use to model your reports.

INITIAL NOTIFICATION
This report informs EPA that you use one or more degreasers. The content of the
initial notification depends on your machine type and its age (for example, is your
machine existing or new).

Existing degreaser
For existing machines, the report is due by August 29, 1995, and must contain the
following information where applicable.

• Name and address of each owner and  each degreaser;

• Description of the degreaser machine including:

   ◊ type (batch, in-line);

   ◊ solvent/air interface area or cleaning capacity;

   ◊ existing controls;

• The installation date for degreaser and its respective control devices. If
unsure of the date, substitute a letter certifying that the degreaser and its
controls were installed on or before November 29, 1993, OR a letter
certify that the degreaser and its control devices were installed after No-
vember 29, 1993;

• Anticipated method of compliance (control options, idling emissions, or
alternative standards);

• Estimated annual consumption of halogenated solvents.

New degreaser
Deadlines for initial notifications depend on the date your “new” degreaser went, or
goes, into service. If you began constructing or installing the degreaser on, or
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before, December 2, 1994, your initial compliance report was due by January 31,
1995. It is due as soon as practicable after December 2, 1994. Include this infor-
mation on the initial notifications for new degreaser:

• Brief description of each degreaser;

• Anticipated method of compliance for each degreaser;

• Estimated annual consumption of halogenated solvent.

INITIAL STATEMENT OF COMPLIANCE
You must submit an initial statement of compliance after submitting your initial
notification. This notice informs EPA of your intended compliance method. For ex-
isting sources, the due date is May 1, 1998. For new degreasers the due date is
150 days after start-up. The content of this report varies with the compliance method.

Controls Combinations and Idling Emissions
You must report different information depending on whether you use control com-
binations or idling emissions. You should file a separate compliance statement for
each degreaser even if you use the same method for both. Regardless of how you
reach compliance, provide these five items:

1. Name and address of the owner(s);

2. Physical location of each degreaser;

3. The control equipment used for each solvent cleaning machine;

4 For each control, the parameters that are monitored and the monitoring
results for the first month after the compliance date;

5. If applicable:

• Steps taken to reduce room draft (for example, close doors or windows);

• The date and results of the weekly measurement of halogenated
solvent concentration in the carbon adsorber exhaust.

For idling emissions standard only, include items 1 through 5 and:

6. The results from the initial emissions test from Method 307;

7. Information on the monitoring method, monitoring frequency, and
exceedance limits for any controls used to meet compliance. If using con-
trols listed in the regulation, you should use the prescribed monitoring
methods and frequencies;

8. Certify that the initial emissions test was performed on the exact model
used in the facility. You, the vendor, or a third party may perform the initial
emissions test;

9. If the degreaser vendor or a third party performed the emissions test
include:

• Person(s) or company performing the test;

• Name and serial number of the degreaser;
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• Date of the emissions test;

• Diagram of the degreaser;

• Justification that the solvent emissions from the in-house degreaser are
equal to or less than the unit used in the test.

Alternative Standards
Supply this data where appropriate on the initial compliance report when using the
alternative standard:

• Name and address of the degreaser owner or operator;

• Physical location of degreaser;

• The solvent/air interface area for each degreaser;

• The cleaning capacity and method for its determination;

• The first three-month rolling average for emissions.

ANNUAL REPORTS
These reports contain information on degreaser usage during the calendar year
(for example, January to December). It is due February 1 of the following year. For
example, if you used your degreaser the last nine months of 1999, the annual
report is due February 1, 2000. The report content varies with the compliance
method you choose. However, EPA allows you to include all methods in one report
to reduce paperwork.

Control Combinations and Idling Emissions
If you use the control combinations or idling emissions method to comply, your
annual report must include:

1. A signed statement from a company official (owner or his designee)
certifying that degreaser operators have been properly trained, and can
pass a written exam on its operation and respective control devices. Ap-
pendix D contains the EPA exam used by inspectors;

2. An estimate of the annual solvent consumption for each degreaser dur-
ing the reporting period.

Alternative Standards
The annual report for each degreaser with which you use the alternative standard
must include:

• The solvent/air interface OR cleaning capacity of each degreaser used
with alternative standards;

• The average monthly solvent consumption during the reporting period for
each degreaser;

• The estimated three-month rolling average solvent emissions.
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EXCEEDANCE REPORTS
Exceedance reports are periodic statements filed for each machine to the EPA
Administrator stating:

• Actions taken to maintain compliance;

• Exceedances and the associated corrective action;

Exceedance reports are in addition to your annual reports, and are due semiannu-
ally. However, if you have a particular type of exceedance, they become due
quarterly. EPA may also decide that more frequent reporting is necessary for your
operation.

An exceedance is different for each compliance method. For the control options
and idling emissions method, an exceedance occurs when a control does not meet
a certain operating parameter. For alternative standards, an exceedance occurs
when the emission limit is surpassed.

For the control options and idling emissions method, we have divided Exceedances
into two categories—minor and major. Table 11 lists the minor and major
exceedances. Different requirements exist for each type of exceedance.

Minor
You do not have to report minor exceedances if corrected within 15 days of discov-
ery. However, include the corrective action taken on the semiannual exceedance
report. If you do not correct a minor exceedance within the 15-day limit, it becomes
a major exceedance, and you are required to begin filing quarterly exceedance
reports.

Major
If you have a major exceedance, you must correct the problem and report it on the
next exceedance report. You must begin reporting  quarterly until you have oper-
ated the degreaser for one calendar year without an exceedance or convinced the
Administrator to reduce the reporting frequency.
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Minor

Temperature in chilled air blanket
exceeds 30% of the solvent’s boiling
point

Air flow across the freeboard top or
within the solvent cleaning machine
exceeds 50 ft/sec

Working- and/or idling-mode covers
become defective (e.g. cracks or
holes)

Superheated vapor zone is less than
10o F above the solvent’s boiling
point.

Concentration or organic solvent
exceeds 100 ppm in the carbon
adsorber exhaust

Major

Operating parameters allow a room
draft to exceed 50 ft/sec

Working mode cover does not com-
pletely cover the degreaser openings
when in a cleaning cycle

Idle mode cover does not completely
cover the degreaser when idling

Parts are not held in dwell long
enough

Manufacturers dwell time exceed
while using superheated vapor

Carbon adsorber bed is bypassed
during desorption

Lip exhaust located below the cover

Table 11 Minor and Major Exceedances
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Glossary
Air blanket is the layer of air inside the solvent cleaning machine freeboard lo-
cated above the solvent/air interface.  The center line of the air blanket is equidistant
in between the sides of the machine.

Automated parts handling system  is a mechanical device that carries all parts
and parts baskets at a controlled speed from the initial loading of soiled or wet
parts through the removal of the cleaned or dried parts.  Automated parts handling
systems include, but are not limited to, hoists and conveyors.

Batch cleaning machine  is a solvent cleaning machine in which individual parts
or sets of parts are introduced into the solvent cleaning machine.  An open-top
vapor cleaning machine is a type of batch cleaning machine.  A solvent cleaning
machine, such as a ferris wheel cleaner that cleans multiple batch loads simulta-
neously and is manually loaded, is a batch cleaning machine.

Carbon adsorber  is a bed of activated carbon into which an air-solvent vapor
stream is routed and which adsorbs the solvent on the carbon.

Cleaning capacity  for a cleaning machine without solvent/air interface, is the
maximum volume of parts that can be cleaned at one time.  In most cases, the
cleaning capacity is equal to the volume (length x width x height) of the cleaning
chamber.

Dwell is the technique of holding parts within the freeboard area but above the
vapor zone of the solvent cleaning machine.  Dwell occurs after cleaning to allow
solvent to drain from the parts or parts baskets back into the solvent cleaning
machine.

Freeboard ratio  is the ratio of the solvent cleaning machine freeboard height to
the smaller interior dimension (length, width, or diameter) of the solvent cleaning
machine.

Primary condenser  is a series of circumferential cooling coils on a vapor cleaning
machine through which a chilled substance is circulated or recirculated to provide
continuous condensation of rising solvent vapors and, thereby, create a concen-
trated solvent vapor zone.

Reduced room draft is decreasing the flow or movement of air across the top of
the freeboard area of the solvent cleaning machine.  Methods of achieving a re-
duced room draft include, but are not limited to, redirecting fans and/or air vents to
not blow across the cleaning machine, moving the cleaning machine to a corner
where there is less room draft, and constructing a partial or complete enclosure
around the cleaning machine.

Superheated vapor system  is a system that heats the solvent vapor, either pas-
sively or actively, to a temperature above the solvent’s bioling point.  Parts are held
in the superheated vapor before exiting the machine to evaporate the liquid sol-
vent on them.  Hot vapor recycle is an example of a superheated vapor system.
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Cold Halogenated Solvent Cleaning Overview

On December 2, 1994, the EPA published in the Federal Register final National Emission Standards
for Halogenated Solvent Cleaning. The rules apply to cleaning machines using:

• methylene chloride • perchloroethane • trichloroethylene
• 1,1,1-trichloroethane • chloroform • carbon tetrachloride

Owners and operators of vapor or in-line cleaning machines must achieve emission control standards
based on maximum achieveable control technology.They also must comply with on-going monitoring,
recordkeeping, and reporting requisites.

EPA based the standards for batch cold cleaning machines on generally available control technology.
These standards require readily implemented controls, simple work and operational practices, minimal
reporting and no record keeping.

A cold cleaning machine is a device that uses a nonboiling listed solvent to clean or dry the surfaces of
parts placed therein.

EPA’s preferred compliance option requires:

• use of tightly fitting cover kept closed except during part entry or removal

• a layer of water at least 1.0 inch thick floating on the solvent surface.

Sources using the water-cap option have no other work or operating practices requirements. In lieu of
a water-cap, sources also can comply by using:

• an 0.75 freeboard ratio and a cover kept closed except during part entry or removal , or

• a remote-reservoir and a cover kept closed except during parts cleaning.

Sources using either of these options must perform specified work practices:

• Collect and store all waste solvent in closed containers.
• Do part flushing only in the machines freeboard area.
• Drain cleaned parts in the freeboard area for 15 seconds, or drip-free, whichever takes longer.
• Never exceed the machine’s maximum fill line.
• Wipe up spills immediately. Store wipe rags in a closed container.
• Do not permit splashing when parts are cleaned using an agitated bath.
• Assure the machine is not exposed to drafts > 132 fpm when the cover is open.

• Do not clean sponge, fabric, wood, or paper parts in the machine.

All cold cleaning sources-must submit an “initial notification report” and a “compliance report” to:

EPA Region IV
Director, Air Toxics Division
345 Courtland St., NE
Atlanta, GA 30365
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The initial notification was due August 29, 1995. Information required includes:

• Name and address of the owner/operator.
• The address of the cleaning machine(s).
• A brief description of each cleaning machine, including the machine type, and existing con-

trols.
• The date of each machines installation, OR a letter certifying the machine and its control

devices were installed before/after November 29, 1993.
• The anticipated compliance approach.

• An estimate of annual solvent consumption for each machine.

The compliance report is due May 1, 1998. This report requires the following information:

• Name and address of the owner/operator.
• The address of the cleaning machine(s).
• A statement, signed by the owner/operator, that the machine(s) for which the report is/are

being submitted is/are in compliance.
• The approach used to secure compliance.
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TITLE V OVERVIEW
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ALTERNATIVE
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CLEANING CAPACITY
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RESOURCES
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Appendix J
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NOTICE

The handbook, Clean Air Act Compliance for Vapor Degreasers, has been prepared by The
University of Tennessee Center for Industrial Services (CIS). Neither the publishers of this
manual nor any persons acting on their behalf:

a. make any warranty or representation, expressed or implied, with respect to the use of
any information, apparatus, method or process disclosed in this document; or

b. assume any liability with respect to the use of, or from damages resulting from, the use
of any information, apparatus, method or process disclosed in this document.

The material offered in this manual is not intended to be a recommendation of any particu-
lar environmental compliance strategy. Rather, this manual is offered for educational and
informational purposes and is advisory only. Compliance with environmental and occupa-
tional safety and health laws is the responsibility of each individual business. When using this
manual and making any decision concerning compliance or waste reduction, it is highly
recommended that the particular facts and circumstances should be reviewed by appropri-
ately trained professionals and consultants. This document does not necessarily reflect the
views and policies of CIS or the Tennessee Department of Environment and Conservation
(TDEC). The use of specific brand names or products should not be construed as an en-
dorsement by CIS or TDEC.

CIS and TDEC are equal opportunity, affirmative action employers. TDEC ensures the
benefits of its state-assisted programs are available to all eligible persons regardless of race,
color, national origin, handicap, age or veteran status.

This material may be used, in whole or in part, without permission. As such, it may not be
copyrighted in any form. When copying, please include this NOTICE and acknowledge The
University of Tennessee Center for Industrial Services and the Tennessee Department of
Environment and Conservation.

The University of Tennessee does not discriminate on the basis of race, sex, color, religion, national origin, age, handicap, or veteran status
in provision of educational opportunities or employment opportunities and benefits.

The University does not discriminate on the basis of sex or handicap in its educational programs and activities, pursuant to requirements of
Title IX of the EducationalAmendments of 1972, Public Law 92-318, and Section 504 of the Rehabilitation Act of 1973, Public Law 93-
112, and the Americans With Disabilities Act of 1990, Public Law 101-336, respectively. This policy extends to both employment by and
admission to the University.

Inquiries concerning Title IX, Section 504, and the Americans With Disabilities Act of 1990 should be directed to Mr. Gary W. Baskette,
Director of Business Services, 109 Student Services and Administration Building, Knoxville, Tennessee 37996-0212, (423) 974-6622.
Charges of violation of the above policy should also be directed to Mr. Baskette.
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